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have sought to determine whether the Mauna Loa and South Pole records
of C02 increase (the average of the two is taken as the average for
the Earth in this analysis) are better fitted by the increasing fossil
fuel combustion source of C02 or whether the addition of another
significant source, such as from deforestation, results in a better fit
to the measurements. In principle, if there were an accurate model of
the carbon cycle, one might enter alternate amounts of C02 into it,
and the best fit to the observed data would be the best size of the
source to fit observed concentrations.

Elliott and Machta (1981) have tried to avoid the issue of defining
the carbon cycle. They assume that each year roughly the same fraction
of that year's CO2 emissions remains airborne. This airborne fraction
is determined from the ratio of the C02 increase in the atmosphere
(as found from the average annual increases at Mauna Loa and the South
Pole) to the amount added to the air from all sources that one wishes
to assume. The interval of this analysis is from 1958 to 1981. The
result indicates that the observed increases in atmospheric CO2 are
best fitted by only a fossil fuel source, without any additional
constant or random CO2 source. In fact, the analysis suggests that
there could be a small loss of CO2 from the atmosphere, possibly
through C02 fertilization of photosynthesis because of the elevated
atmospheric CO2 concentration. There is one caveat, however. This
analysis could not distinguish between fossil fuel and nonfossil fuel
emissions, such as deforestation, that are increasing at the same rate.
It does, however, provide estimates of how closely the growth of the
nonfossil source had to match the fossil fuel growth to be unde tec table,
For sources averaging more than 2 Gt of C per year, the growth rate
would have to have been quite close to the fossil fuel growth rate to
be undetected.

3.4.2.3 Change in Annual Cycle

The annual cycle shown in Figure 3.14 for Mauna Loa CO2 concentrations
is almost certainly the result of the warm season uptake of C02 during
land biosphere photosynthesis (see Woodwell, Section 3.3). There could
be a contribution or diminution from the seasonality of fossil fuel com-
bustion or the air-sea exchange of CC^. The seasonality of the latter
processes are believed to be small in determining the annual cycle of
atmospheric C02 concentrations.

The long, high-quality record at Mauna Loa has been analyzed to
determine whether the amplitude of the annual cycle is changing with
time. The result is shown in Figure 3.17. The increase of amplitude
suggested by a best-fit line, the dashed line, in large part depends on
an increase that occurs only during the past 6 years. The finding of
increasing amplitude at Mauna Loa is supported by analysis of a shorter
and less convincing C02 record at the Canadian ship Papa located in
the Gulf of Alaska, according to Keeling (1983) . The most plausible
explanation of the increasing amplitude is increased biological activ-
ity, such as, but not necessarily, a larger temperate and high-latitude
biosphere (e.g., larger forests) (c.f., Woodwell, Section 3.3).